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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a producing 
method for a three-dimensional structure capable of 
reducing a window effect by a relatively simple process 
and contracting a time necessary for an etching process 
even for a complicated structure. 

SOLUTION: After forming a first sacrifice layer (a photo 
resist film) on a glass substrate 11, a second sacrifice 
layer (a silicon dioxide film) is formed on the photo 
resist film, and then the photo resist film is 
eliminated to form an air-gap 14. Thereafter, a third 
sacrifice layer (an amorphous silicon film 15) is formed 
on the second sacrifice layer (the silicon dioxide 
film), and the second sacrifice layer is eliminated to 
expand the air-gap 14. Then, after a desired structural 
film (a silicon nitride film 16) is formed on the third 
sacrifice layer, the third sacrifice layer (the 
amorphous silicon film 15) is eliminated by dry etching. 
Because the air-gap 14 formed underneath is large, a 
contact area of etching gas becomes large and a time 
necessary for an etching process is shortened in etching 



the amorphous silicon film 15. 
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li, SIi:ii.f-7^7;Ktl3 3 a £Bfc*L£;6* v 40 
*-577*StI3 3 a LT% LTflJffl-*" 

[0 0 3 4] [ft 3 0**0»JR) ##§93<7>» 3 

ta*t-£& 0 v'J 3 ^colU OJiv'J 3>^«4 1 OS 
ffi»c, tajxlfitg 10/um, 1 0 0 a< m^SO#-8Sc 
<0->«J 3 >$£4 2 ?r#8lil^tcKlt^t<7)r-*-2)o 50 
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:«S4 0li7'^-7 , RIE (Reactive Ion Etching) 
U J: o TftS-T * C t rt J T' £ & 0 
[0 0 3 5] >l(OM4 0 £ffl<^TEfg##<0=^7t18ii 
Uli, «*-C(i, 0 2 0U'35LfcJ:^U, 

@£>£<7)*>, ->ij =r >mfc4 1 £CMP (Chemical and 
Mechanical Polishing : ffc^1it*W») i£'Cj:oT 
glj»)^»), 5l*«S«;lMrXe F2 *r**fl§v»fc 
xyf^/Uiof/'J 3>ft4 2 £E£*-f -So ZtUZ 
J:iK 14 0 LrKfiLfc»«OEt#*H: i 4i 

T*(i. ->U3>tt4 2 0*S* f SUJtttLT^:*v»fc 

zm-tZo 

[0036] :oii^t*>t,, *Hfta&jB-cM\ 

i-T, 02 1 (A) I^Ltiil^ ->'J3>M41 

wsffiiz^^(07> h uvx h«4 5 srKrtt, mzmm. 

Ltzfe, *lmi-/7X-?cVDft»:j:i), >l^<b-7*h 
UvX htt4 5 ^li <fc -7 i:Z»l:v')a>l4 7 (» 

lottti) ^ffM-r^o ^i^Mi^ 02 1 (b) izm 

(;<t h V* h VvX hft4 5 ^l^*L, SHt4 9 £Ktt 
-f-of^, 02 2 (A) i:^L/:<tTt:, ZLK-ftv'J 
3>i4 7 iiUftCVDSlCioty "7 3>^ 

4 8 (g2<Z>4ftttR) «r»*L/S»»C PZT«t*4 

3 zmtbihA.^ wrtE.<r>Kt}*fri-rrmitoz>o -xv>-e, 0 

2 2 (B) I^LitiTi:, y'J3/iS4 1 SrClvlP 

L, «v>T, XeF 2 «"X=Srfflv»fc 4 xyf>yi: 
ioty';3>l4 8^liitl>c 
[0 0 3 7] ^O^ffitCiillf, ffiWO^fltX e F2 
ifxn&Wmft&fctfZ <OX\ K5>fX7f> m J: * 
->>J 3>|^4 6<r>^v7->>f-t)m%\zt(:Y), JSffl^Xe 

F 2 ic x i -y ^ > ma ^M^-r s ^ t § 

o ... 

[0 0 3 8] (|4<0«0ll) ^{C, (U 2 3 —0 2 

[0 0 3 9] ***03Bfil-Cli, i-f, 02 3 (A) I- 
^LfctdtC, ->>7 3>*«5 lOSS^StK-fbLT, 

^ix.if«i$2. o^m<os i 02 frbttzmmitms 2 
z^mizfmi-^o >x^x\ ->V3>£«5 i<7>±ffi± 

icijv>r, sfeKfb)K5 2±i:7 * h p->*x h i o 

LT02 3 (B) tC^L£<fc-H;> CTxlfittS3 0 m 
ORtt^O#-Sfc«7>IHSC 5 3 a h Uv^. h/< 
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9-> 5 3 *JK*Lfi«:ft«i--&o ft&\ H«5 3 a<7> 
[0 0 4 0] ^fctl, HI 2 4 iZTFLfc X o 1 4 

>Bi5 4 0H£ii, Wili'5 0 0 nm-C**o 3I£$c 
H2 5i:*LfcJ:^:, «x.<JT*ffiT-t h 

[0 0 4 1 ] HI 2 6 K^Lfc J: n Wxtf 6 

0 0t:S8CO»«»l»«:#^«SC VDftCJ: >K 
ftv V ^>S§5 4 J: ^ i:>M->'J3 > (p.ol 
y-Si)R5"6 (»2 0*ttR) «U 1^3* 

7c«5to-ifcftv , ;3>m5 4*iii»-r4o 

ft, H2 7i:fLfci^:, PZToU^i o%PV 
A (polyvinyl alcohol ) t^ft-ft- LT.WfcX 9 'J -#CC0 
P Z T 5 7 £rffi*5>i&«*^ HIP (Hot Isostat ic Pressi 20 
ng ; ffiiMMtfiEBEtt) ftKi ■mftOE&tsWtT (M 
x.li'1 0 0 0t:> 70MPa) @*6&o 
[0 0 4 2] #cv*-C. 12 8 tc^Lfc J: ? iZ % y 7^* 
i:ft»t*:tCJ: i)ZKftvU3>R5 4 £ji >y^> 
yHfe*i-*k*U. PZT5 7S:vy 3>at«5 lfrb 
tylOt&'fo ft£> £Ofc*ffi»5 5**lt*Stl* (*2 
O^P«) o SI^T, a 2 9 (CtfL/cJ: ? IWcSfUfc 
ffil»5 StfUJHU XeF2 ^^ffl^/:K7^x 7 f 

-9 IZ It, «x(fltS2 6 yu m, iS£ 1 0 0 ^ mCD^Sfc 30 
(0 7K) 5 7a^tn, PZT* 

[0 0 4 3] **jfcO««»ci*U*, Wl'/'Ja^i 
56M^XeF2 if**m^tz K7>f xyf>^i: i" 

eF 2 ^xco««H«* J J[£***OT% K7>fi7f>^ 

*K iS«ftXeF 2 3BTXUJ:*J.y*->^l»Hlt»li+- 40 

[0 0 4 4] BIT. *«WO*#«&**«H:o^"CK 

[0 0 4 5] CMkff 1] *JMWtt»l-»30«tt 
■ *fl*Lfc*10*»OR«l (HI1 -0 7) 

[0 0 4 6] * jt««"Ctt. 5fcr. 11± 
C> f^l OOnm, 1. 5^mX3. 0//mO7t h 
Vv^ MSI 2 0/^->WL^: (B1#I) » $c 50 
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^ftC <t o t if 1 0 0 n mOZRffc v U 3 > (SiO 
2 ) II 3£J&J1U *K^T* COZ»ffcv'j3>m 
3tHF»«ffl^fc«>iy Fxyf>iT|:tot, *7 
*M/v^HRl 2*5^^1:2.. 0/imX4. 0 ^ 
mOjci SU/<^-->^Lfc (HI2#?s) 0 - 

[0 0 4 7] »H*LfcS#rtUT-fc h > 

7^S«1 1 SrAtiT 2 8 Oti:JoaLto -iiCi 

3<0/^->OTCS?0. 1 > mO£P£ 1 4 
(@3#Hg) o ^7XS«l 1 £3 0 OTCdSQ 

ftU^XTCVDSCJlot, fS"l 0 0 nmO# 
( a - S i ! H) mi 5^SIU m^X 
SFe ^Srfflv^c K7>fi7f >/S(:J:or*fiS 
v'J3>R1 5tl. 2//mX5. 0 rnO^C^ £ IC/n* 
9-->trLtz (H4#HE[) o 

[0 0 4 81 &IZ, 1 HFjgffi 

(HSfMH) 0 ®Ev>T. ^7^*«l r*3 0 OlCUtp 
ai"C7*7X-7CVD'SCJ: 1 0 0 nmOfiftv 

'J 6 CF< niffl^: K7>fX7 

*9 1 . 0^mX6. 0//m^l^D^ 

-~>^L£ (H6M) o ftib\ :oaft->U3>i 
1 6 4»v>5lo5R0l£*S:^L^o' 
[0 0 4 9] :o^'7^S1Sl 1 SrH^Lftv^ 

7f>^ft>^i:SAl, XeF 2 2f*£0. 8To 

3>B1 5rtf*t*llfc*Lfc (@7#S) 0 JJLtO-rn-b 

m^^^Bl 4 tjtoftffcy U 6 0»« 

it (UsK>) ^^LfCo **JfeW"e(i, XeF 2 
ox7f>^^!f?^ Ri:*afyV 3>bi 50 
Ti:0. 2^mO$»14m^ X e F2 **X(7) 

fe. f i c««I i x 7 f > 4 c t 1; i o 

[oo5o] cuistaj 2 ] ^naiMfiii 1 <o$mmm 

[0 0 5 1 ] *iySfllT-ti. ^fei*. ^7^«S2 1± 
C, 9$3 0 0 nm, 1. 5yumX3. 0//mO7t F 
UvXhR2 20^->S:MU (B8#I) 0 
v^t, ^7XSS1 1 **P^*r^c:i:ft<^/^y ^1; > 
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ySCi^Tf? 2 0 0 nm# e !S-> '7 = ■> (a- S 
i : H) K2 3 JSIU S^tSFe #X<rfflv»fc K 
7^X7f>^Si:ioTl. 2jumX4. O^mCO^: 
#?(-/^5'-->rL3t (I9#I) o dOgHfc 

[0 0 5 2] ^(-, «»LfcSSfti:7t h > fc#tc± 

fe**7^.*«2 i SrxtiT2 8 oruiD^-r-So -tT-U 

<fc<9, ^ B B B »->M =f >Bf|2 3ilLtfAL/;7-t h > 

m2 3<75^'^-><OTC^S 0. 3 ^mO^B 2 4 

(il 0#I) „ fv>t> *7XSS2 1i3 0 0t 
CttJ&U ^XvC VDftUi 0#M5"J a >Bg2 
3 <7>_tUJl£ 1 0 0 nmOfftv'J a >l^2 5 £l£BS 
U CF4 W^ffli^K^-fiyf/rSCtl)!. 
0/imX6. 0//m(O7v^?(--'^-->i'*L^ (HI 

[0 0 5 3] .l«9:*f7*3MK2 1 SrlH^cLfcvvx 

•yf->^^ >/<(cSAL, XeFa *rx£0. 8To 
r r OEEtJfjrf It Cl »K ft v»«RH:-C#J| S v l> 
a > IBS 2 3**lt*MC$Lfc (11 2#hs) „ V\±.<r>-ru 
■t*\z± »K f7^it2 1WJLM?)SI*>t)0. 5 
^ m OffiHl 2 4 oMft v a > M 2 5 cnmffiffi it 

XeFa *'X(?)i7f /^fflBi:- KtClE 
fiSv'J3>H2 3OTi:0. 3 ^ mW^PS 1 4 
»K U'y^ifiv'J 3>S|2 3<7)M/S* 5 "0. 2^ rat 
W<, XeFa ^OgAmT-*Sfc*, itit 

[oo54] cuttfl 3 3 * * jfcfli tins 2 <vnm<owm 
(ui 2 -mi 8) izn&-t *to-r% fS2<o%!ffi*tc 

[0 0 5 5] ***«TH\ afe-f, *7Zif3 1 £3 

0 CCUSnSfeL, 7-7X-7CVDSt:J: 1 0 0 n 
m#SS-> l )3> (a- Si :H) I3 2tSIU 
SSv^T S Fe #**£/B^*: K^'fx-yf V/SCiot 
3. 0/imX6. 0 / umO^:§$lC/N'^-->^Lfc 

(12 1 3#BB) 0 ^tc. JK»tt^J: l)7^l-7A (A 

1 ) i33^2 0 0 nm<OfAi:fSL, 5ll=8fc#> * 
^ft*-?^ y h-X-vf-^ifTW. 4. 0^mX6. 0 
M m<D±£ Z\Z/*9-->>fLtz (EI14#BB) „ CCO 

[0 0 5 6] ^wt, #'9*S1£3 1 £ 3 w t %Ovi 
>7®etcA*U 7^5->>^SI3 3 £B§ffiCLT7;i-5- 
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14 

r^$-^AJS3 3li*'-7X7* 5 f-Bl3 3 
atCgcttU ?LSt> ? ^4 0 nmWL3 4 £JfoU£c> 
tz (Ell 5#flB) 0 Mv^r, i&m (Ch ) #'X£JHv> 
K7-fxyf> 7 'iii:J:oT, *-7X7)^tl3 
3 a im<x.vT>y-t-2>ZtlZ± I), RJ?L3 4 3&n r *b 
0*JRK->»J a>R3 2 i-Cilia-r* X n \Z%Lz.tz 0 
[0 0 5 7] ^U, iC0*'7X^«3 1 £H]7FL&^x. 
7.f>y*ft>/<i:fiAL, XeFz ifX*0. 8To 
r r OEE*-e»£-tw t l:i ^ iS5^SKJtT-# B B B Kv 'J 
70 n>JR3 2fitt?r^-v^T^5-t8I3 3 a<7)R?L3 4 
£iiLT|Sfc*L*: (HI 6#bb) 0 ^- 7 X 
T^^-rmS 3 aOKl 0 0 nmOa3 5 $rf#-5>C 

[0 0 5 8] 3*v>T, *'7^.S«3 H35 O'CUJD^ 
U 7 , 7XvCVDfti:J:otIft-/ l j3y (Si 
Nx ) (£3 6 £ 1 0 0 nm<?)f*i:ML, C F4 if * 
Zm^tz K7^i7f Vy'fti:! ») 3. 0^mX8. 0 
//m(0*i?D^-->yLf: (11 7#hh) 0 ^co 
Ti« * - 7 X 7 Jl- 5 tl 3 3 a <0?Ll«if 

136 0*lEUT*0H?L0«#j&«tB4 C t t*56f**» 
ofc. *v>T, iiCJ:l)#-5X7*5ti3 3a* 
X7f>7*LtlfeiL, Sftv'J 3>I3 6<7>TU3 0 
0 n mO^Pf 3 5 C t i)<X' btz (118 #?.B) „ 

30 [0 0 5 9] *i60».«**tfr*»W«:BiWL 

y> (XeF 2 ) ff^«)ft*j»)l:7?fl:*#.(Br 
Fa ) **X^fflv^C:t <> SStfcX'hbo 

[oo6o] i tz. mi <r>nmwmis z zmttft 1 -c 

40 Lrtiv*. »2 <r>^mmma <t o-'Hife^J 3 t 

[0061] ifc, ^-llife<off^{ci5v»r, "Hftv'J 
3>r, 2MiKv>; 3>iRJ3J:u f afi:v'; a/it^ 

7?'J tztffjXiC VDftUJ: ^fM-r-Si 

50 trafiSW+^c t**t?#*t,o-e*i3, ifc, 
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[0 0 6 2] ±IE*SiO«]BUUv»rJi, 2Si 

fci±3i * m ^ « «t 7 iz l tz&, 4 m &±(om 

[0 0 6 3] ±B*HO»»-frli. **#*V< 

-f * £ L T *^ < * * taj (c »»f X Km L *«, 

[0 0 6 4] 

Ti: l i tzit 2 JjH±o»)o*«o«kttJl t^tbWtxa 

^<7>itri-i^*L, ztuzx t)&btitz&mzmmLxwt 

[HliodfmiSiW] 
[1 1 1 *%W<r>m i 
j6I8*RW-r*fc*oig-C*i), (B) (iTMH, 
(A) l± (B) <7)A-A^tC?&o^if®llr*^>o 
[11 2] EHOISt^<ie«:SiWi--5^*OWf®|l 

[13] H2 0IgU«»<IiB«rBiWi-4fcJ60»rlBia 

lH 4 ] 111 3 OlSUtt < IfttttWi- « fc*OBfiBia 

[15] 0 4OIS»-«<IS*BiW1-**:*OWfHBI 

[§6] m5<oxmizwi<j:mitsLW-t2>tztf><omwm 

£ iO'fflfiSo 
[17] B6 0ISK*<I«*B4i|i+*jfc*orsraia 

fcj:u f ¥n5ir-*,& 0 

[0 8] * i <D&M<7)fmv>mmzuw-fz iz*><?>m 
ilio- «t j/^sir* & 0 

[19] msonm^WKumiumi-itz^^mmm 
axvw-mmx'&Zo 

imi o] m9<oxmi~m<T.mzm.w-r ztztxnmw 
m&xr/w-wmxb&o 

[11 1] 01 0OX@lc^<IS«rSi^-t^^i6c0Bf 
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7d 

hi& «t o^isir* & o 

[11 2] 11 l wi6t-i&<ie£S&W1-&fc#oWr 

®1 Jo <fc O'fllf* & o 

[ii3] *&w<?>m2(7>nm<7>fmiz&z,ib'*n,y'<7> 

» aie * K W + 4 * O if BB H 4J J: y«Fffi H "C * * o 
[114] 11 3OI«»:*<Ig*tt0H-4fc*>*>»f 

S1J3 J; t^PBir* 4 o 
[11 5] 11 4 0XSU«<ie*RWi-*fc*«)IBf 

Mlfc J; tK^pisir-* a o 
70 [1 1 6 ] 1 1 5 <DXgt;M < TM*Vm-tZ> tztb<r>W 

mw& x offMit* ^ e 

[11 7] 11 6 OI8U« < I8ttt«t4 fc*Olf 

Ilti^o 

[118] 11 7-<Oieu«ODB«:|jypj-*-*fc*WBf 
ffil J3 £ Wllf* 4 o 
[119] *»WO»3O*Jfc<0»»«rKWt*?t*O 

[12 0] 11 9 0fflSrfl|v»fc=^x«jt#0«jSX« 

20 [12 1] 11 9 0fiSrfflv»fe=^5cfll*ffO«jfiXII 

[122] 121 izm<xmimM-n>tztbcommmx 

[12 3] 2p:|§^(7>» 4 0|H60®»U«4=^7Cflia 
#OSitIlO-«*RWt4fcft«)ar*l), (B) 
«±¥IS1, (A) (± (B) OA-A^U?&o^BfBlr 

[12 4] H2 3U«'<X«*ttW-r*fc<e>OBnH0-C 

^> & o 

50 [0 2 5] H2 4 ua<Xfi*KWi"*fc*!>^)BfffiEI"t ft 

[026] 12 5 \,zm<jLm*umir%tzito<DiBimm-c 
[H2 7j 02 6 iz%i<i:mim.wi-ztzito<ommm-e 

$>%>o 

[02 8] 02 7U«<xeSr»W-r&fci6<OlBf1Bia-C 
[12 9] H2'8U*<IS*KM^-*3t»OlffWigr 

& &o 

11, 2 1, 3 1- ^7^SS, 12, 2 2:--7*hU 
'/^HS> 13, 5 4-X«Mfcv I J3> (S i O2 ) 

1 4, 2 4, 3 5, 4 9, 5 5 -ffiHU 15—** 
H'/-'J3> (a- Si :H) R, 16, 2 5-fiffcvU 
a> (SiN« )■ (pTKj V , 2 3,3 2-** 

Rv'j3>K, 3 3 3a-f-7 

*7*5*Hk 3 4-BJJL 4 3, 5 7-PZT, 5 1 
•••y'J^lfc 5 2 -f&RffcK. 5 3-7thUv^ 
h 5 3a-Da». 5 5-#tt*v«; n>R 
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(10) 
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[HI] 



[H2] 



-12 itw/xm 



(A) 



(A) 



13 Sl02® 
12 



(B) 




(B) 




[03] 



-13 
-14 



[mi 6] 



^'v:--/--y>/.-y:--^ 3. 



-34 

-35 fflRS 



1(14] 



-4^ 




15 a-Si:HM 



(B) 




IH5] 



[16] 




<A) Xs/S/s'/s/s//////^ 




.16 SiNxJ* 

-15 
—14 




[El 7] 



[0 8] 



.16 



—14 



(B) 




22 7*M/y XHK 



OB) 
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(11) 
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[19] 



[110] 



(A) 




» X//////////7////A ^ 



.23 
— 24 £1® 



(B) 




(B) 




1 1] 



2£ 



.25 SiNxlg 
—-23 



—-24 



[HI 2] 



.25 StNxlg 
-24 



(B) 





[HI 3] 



-32 a-SiK 



[mi 4] 



-33 All 



—-32 



(SO 




(B) 



-33 
-32 
-31 



[015] 



[HI 7] 



(A) 




34 Rfl, 

33a *'-5A7A3tBI 



-32 



(A) 




36 SiNxJffi 
34 
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